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1020030043792 #^ <H*>: 2003/10/14 

#efl^l Dflsie] ^7} 9] D)2i^6\] ^AS, -g^^ ^-g- ^«fl 

^>7| ^*ll ^"71 iT^-g^ 91^^ ^7] ^ #71 #^1 °]^T^# 

7] #5Hg-^l AV^nV^^ ^-a_V^ 5L#*>7l o]^oj ^.g. ^^^-O.SM|, 

fl^ ol^ol i~<g£ ^cgOEjo^ ol^ £ «-i§ ^^^>7fl *H ^7>S] #71*] 

£ 4 
[^oiol] 

#s]H ufla.^ ^7f, €-i^<y- oi^-oi ) ^ #3^, ^7>^-elni- 
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1020030043792 #1* <Qx\: 2003/10/14- 

l-efl^l pfla.^ i^>sl SfHl {Method of manufacturing flash memory device} 

£ 1 £ 6£r Hj-BJ-^l^ Qj *JAHH 14€- #Hfl^l ^lS.Sl ^l^«o V ^ 

5- 7 ^ £ 8£- w>^*> 4^ *2aHH n}^ ^EflA] pflas] 

£ 9^ NMOS H^I^bHH ^H(hump)7l- t^*}- 2.#^ UL<^^ ZLefl^ojcf. 

<5L^^ ^ofl ^> 

100: 7]# 102: Ej^ #5)-^ 

104: afll 106: sflJEL ^s)-^ 

108: ISsfl^lil sflig no: 
112: ^sK v 114: ^1^^ 

116: e] 1 ^ 118: A]2 #&|^&|^ 

120: 122: fBf 7iH;E 
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So 



1020030043792 #^ ^7}-: 2003/10/14 

<n> £ ^7}£] ^S^ofl ^ ^}*>7flfe #sflAl ^eflAl pfla 

3 ±.7}^ T^^^H ^ 



<i2> «J#aitl *KE*I1 ^7^ ^V^el^ f§A£ ^£r, #5.701 dl^^^ofl ^7>§-^ e}- 

B<81*]# ^^W. olufl aJ- 7 ) aizv ^0.5. *l*fl ^ H A o v ^L, B 

^ S^r eR:^ (rounding)*} e| 3? #7l ifl^-<*(| nfl^ 

^7) 1000 °C ^r-S^H &tf. 

<13> oH, aJ- 7 | «VE*|1 71^1^ #7] ^7>^e]^- ^Aj ^ ol^ofl oj^oj ^ 

(hump)^-|- ^efl*>iL, if-A^ ^^-( leakage current)^ ^7> ^J<yo| , £L*V o]^ §-^^<y- 
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1020030043792 #3 ^7}: 2003/10/14 

°1 ^T°r*l *H ^#5L3f( inverse narrow width effect)!- >tMM^ ^¥^§r 



<15> £ g-igo] ojs^ ^ 7 1^2j ^ao) ^Ag-fr Q^^is}^ &7}9\ # 7 ]*\ 

7ti^«- ^ ^ #2fl^i i*}^ *iif^# *n^^i $a^f. 



71^1 J£-^# ^tr ^1^^* ^I^tt #7l ti Jr 

£31 7l# #o(| e)^ #3^, *U g *fli= *8^*Rr 

^l^r, #7l sfljEL #3^, ^. 7] ^ ^eJ^^-, # 7 ] E^ #3^ ^ ^V 7 ) a> £ ^ 7l^;-g- 
^Zf*H £ ^V^^* ^*Hr H31*l» ^*Kr ^-TfliSf, #7l S 

^*fl ^€ °l£r°l #7l ^7>^-^^<^jO S 33-#^TT 3}^ °H*r^*l A oM H^l 

*| ^ofl ^ #3}-^ ^#«Hr ^Tjl^, #71 %^<3<*|o)H #71 ^ #5^0.5. 
A oM S-^^^J" S*3-g- ^.#*>7l ^«fl #7l ^7>£-E) cg^ofl ol^tr #7l «r#<^ ^ 

#7] B^l^l <MH oj^og^. ^a]*^ ^Tjl g #71 H31*l tfl^ofl #3^^ ufl^^ i7} 

71 H>£^1 7]% #cHl E^ #2}-^-, *fll #El^E)^-n1- ^ #Sj-nV^ ^^O^. ^#*Kr 

^Xl^r, #71 3Xfl c #3^, #71 1 #5l^E|€-^-, #71 E]£ #sj-nV ^ aJ- 7 ) 7 j o. 
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1020030043792 %^ 2003/10/14 

7>^-e1^ *8^Rr #31 «- if-*Rr 1-eiH 41s.el 4i7>^ ^«v^ ^t&t}. 

<18> o]^> ; #2:<5H ti}^^ ^Ml^>7fl ^^§>7l5. 

*VC|-. H*^, °1*}£] ^A]o]l^ o] 7l^o>oflA^ ^V^o] 7>^1 7H31 ^ °] 

§1 olsfl£] £ S. ^JLJLAi <^S] 7>^1 Cf^- ^Hfl^. ^ SZ-^, ^^7> 

Cf^-ofl 7l#5]^ ^Al^ofl tV^S]^ 0>qcf. o}^ C^rg #o] i} = 

^71]*!:^ 7]#^ nfl, o]^ cf^- ^ «> S $7flf ^£ ^ZL, =L X\o}«\] ^30] a 0 ] ^1 

*m ^rS. 5tm-. a*. £^<Hl^i A #^ H7]^ 3a<3] ^ ^tH3* 

35^. £#^0^ ^ JjLjr^ iL^l- ^itcf. 

<19> <AjX|ofl 1> 

<20> £ H^] £ 6^ 4 w>^tb ^ ^aHH 14^ ^sflA] nfls.^ i^o] 

<2i> £ 1^- %^§>^, #2E*fl 71^(100) ^Hl ^>2}-^-(^^l)^: #5131 71 

^:(100)^r H^^l^Ei7l- ^^5)^ ^^(oi^cflA^ TMOS^^'^el- ^ H^^E^} 
^Ol^HH 'NMOS^'olH} ^-)SLS. ^--g- 9Xt±. #7l ia^l ^Vsl-^ 

°1T ^ S S*>^ "^^^ te^l 71^(100)^ ^4 v -a- ^2H5}7l t^^f^cy] 7l -^. ^ 
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0030043792 #^ 9Jx r : 2003/10/14 

th ^"71 i3?i -M-^ 700~900°C ^£<^l^i 50-70A ^-TflS. ^ 

<22> ojo]^, tiK£*fl 71^(100)^1 1S<3^ ^ ^ ^€<a- ^ °}-&^<$ ^ 

«8*i=K A o v 7l PMOS ^^l -£-^<y- 0 l^r<y Sl^B^r «li:(As)M- °](P)-ir o]-g- 

*>JI, NMOS §-^^<y- fl^- 5L£BTr iL-Er(B)* ol-g-W. 4^1, A o v 

<23> olol^, tiVi^l 71^(100) ^ 0 H1 TllolE Al2j.nl.d02), ^_ S.^ ^ Sn>( 104 ) ^ 3fl= ^ 

<24> 711 °1B ^^-(102)^- 750-850 °C ^£^1 ^rS^H £E^r ^ ^5Hg-^,§- ^ 

900~910°C ^£^1 -&5L<^ N 2 7>i# °l-£-5H 20~30£# ^ >§-__. ^*J*H *r 

5^. TllolB ^SKKH^)^. 50-100A ^£^1 ti>^-3l^>cl-. 

<25> ^li ^sI^sJ^dk^)^. 5oo~550°C ^S^l ^£21- 0.1-3 torr ^^HH , SiH 4 

3L±t Si 2^ Si 7 r ^£f PH 3 7} + ^r ^1-g-^H ^Ajig- ^ Ojcf. *Hl #S^e]SnV 

(104)^8: 250-500 A ^*Rr 3°1 ti^^t}-. 

<26> TEflc ^Sl-Bi-doe)^ ^<y-5|-^7l^2l-( low pressure-chemical vapor deposition: °}*} 

^ 'LP- CVD'ole} oj«|] 900-2000A ^-^s ^5r^-(Si 3 N 4 ) ^^^g- 

<27> __: 2# %V_5-^lg > 3}] J= ^5^(106) Aj-Ofl H^l^l(110)# ^ 21 ^ I£6||7|AE nfl ^ 

(108)# ISefl^l^E sflEi(i08)-g: M^t ^zj-^^ 

^ ^7f-£-sl ^21^ ^ ^1^1 (110)1- ^^^4. 
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1020030043792 #?3 2003/10/14 



<28> H 31*1 (110)^ «K£*ll 7)^(100) 7}^°_S. 75° 85° 7l^-7l# #J 

<29> ol^_ H 31*1(110) ^ ^ *\#°\} ^sH^^g- J§-n ^ <+3j- BKll2)-i- ^^tb^-. ^ 

^ #aWll2)£- H 31*1 (110) ^z^^M: a-^>Jl, H 31*1 (110) 

^ ^ ^/iE^=r «V^- £/ie]f 5}^^ (rounding) ^3*}^, B 31*1(110) ^°\) *fl^€ ^ 
tq-s] ^tfl^l7l7l ^Sfl ^ ^>5r^-(112)^ 800~950°C -&5L<>1H £ 

^4 ^Sr^^l ^*fl ^ SlJL, 50-100 A ^?fl5L ^*Hr w>^^>cf. ^efl 

^^-(112) ^>$£ ^2)-^-^ a) 1000-1150 °C JI-^H ^Vs)-^* 

^rtfl, ojnfl -g-l^o}. ^.g. o^fl <^^oll ^cl^ i^oj^-ol ^ 112) <LS 

^-a>^>^ H 31*1(110)2}- o]^t!r ^^"^H 2^ ^fV ol^-o) ^ E7] . tgc>|^^ 

^^-o] M^^tf. na^u)-, -g- ^ofl/^ a o > 7 ] ^}jr}-^-g- 800-950 °C ^£5. 

^^^d°d- S^^- ^*fl iLS-ol^-ol &q ^^(112)^.5. ^*f^ t}± 

<30> £ 3^. > Aj- 7l a>5|.^^- -g-*fl H31*1(110)S}- o]^ig %^<$<*\ ^ H 31*1 (110) 

&rto\)A] ^ ^^-(112)^5. SH+Sl ti€-^l^r* ^*>7l ^Sfl ol-g-^ol ^-^(114)^- ^ 

^^V7i ^sfl b31*kiio)^ <y^*b ^ B3i*iuio) ^^<^i °i£r^<y 

t^^. °l^r^ 10-30 Rev^l 3E11-1E11 ion/cnf^l £21 ^1 

*=h °H, #71 ol^cy ^.^^ ^e (tilt )^ B31*l(110)£l 7l^-7lofl u}e}- a^*) 
31, Wr^srrTim 0°~30°^£ A]-olcflA^ ol^^og ^.^ ol ol^ 7 ) £ s eVcf. H^l^(llO)^ 
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1020030043792 #^ 2003/10/14 

75° tfl^l 85° 7l^-7]# £7} nfl^ofl 0°~30°^£^ 0 l^r°J^r ^l^, B^*l 

(110)21- <$1^*> %$<$q^ ol^-o. + ^ ^ ^. o] H ^i^ (110) ^ 

(standby current)!- #^1^1 31^. 
<3i> £ 4# ^-2:^, B 31*1(110) tflJfofl 7^^( gap fiiD^o] -f^fl HDP(HighDensity 

plasma) ^s^ol Jf, 3)]= 106)0] nfl^] 7131 2} <g 

^(chemical mechanical polishing: CMP) tr^ -f-^1 ^ ^s}-^ -§- ^r s S^H ^^>^r^ ^"(116)^: 
^l^i, ^-71 sfl^ ^^-^-(106)^- ^ -f-sfl ^1^*14. 

<32> cf^-ofl, fi^ TIMES a>^.^ 7^12 #^£1^(118)* f^Wl. A]2 #Bl^sl^a]- 

(118)^8: SiH 4 lE^r Si 2 H 6 ph 3 7>i# ol-g-^c^ LP-CVD(Low Pressure-Chemical Vapor 

Deposition) 9X^. ^rfl , 7^2 #^^^^^-(118)^ 500 vfl^] 550°C ^S. 

^ -gr^Sf 0.1 ^*1 3Torr ^£^1 ^ ^^HH 800 ifl*l 3000 A ^£2] ^*H=r. 
<33> £ 51- ^d^S, A]2 #5^5^^(118)* sl]E^*V4. A o v 7l afl2 l-£l^e]^^(118)^ 

A]2 #^^1^^^(118)0] ^^^£1^(116)^-^ ^-g- iLt^ (Overlap)^ Til ^E^*}^ 

<34> r^ofl, 7112 #El^el^5V (118) ol o]- £ ^ 71^(100) ^Ml -&-#*}-( 120)4 ^H-f- 

122)1- ^§^H TllolH ^*lcf. 

<35> <^A]^1 2> 
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1020030043792 #§j 2003/10/14 

<36> E 7 n J £ 8^ ^ «VM13: A2 -*3*HH #£|H *flS.ii| 4^*3 

<37> B^l^l (110)1- ^*Hr ^^lfe #71 *fll ^*H^ ^ o.^ ^^^^ ^. ^Al^o]] 

<38> £ 7* #3^>^, H31*l(110)7 r cfl^o} N2 o ^^HH -^.g- 

^ W. #7l 800- 900 °C ^£^1 ^r^H -^j*}^ ul^^t}. a o > 7 | <>| 

^ ^*<H1 ^sfl H3!*K110)£] ^g, ^ H 31*1 (110 HI £]*fl 71^(100) 

^2]- ^el^M ^^^-(111)°! 10A-20A ^-£5. §}=7fl ^£)7fl ^Cf. #7l ^5)-BV(lll)^r -g" 
b^o]- cqgfl -o}s} oj^-ol ^ +}^(5L 82] '112' %^)iLS -B-^^^r ^ 

tt ^% v -ir o]fe Si-N ^lM*^}- 4.5eV JI, Si-H ^-^ °11M^7> 3.17eVS^ 

Si-N ^1^*1 7 r C] 3.7} nfl^ojcf. 

<39> £ 8^ ^s}^ , H 31*1 (110) ^ 7,-l^ofl a>^^^. ^ ^5KKll2)-gr ^ 

^-^(112)^- m«*l(110) «v^*> ^lzV^^ ^§>jl, b 

«*1 (110)3 W ^/2E^ w>rt a^sll- (rounding) ^B]*r*l, B 31*1 (110) ifl-M nfl 

^€ #cfl^l7l7l ^<5fl ^^tVuf. ^ ^^-(112)^ 800-950 °C £ 

^ ^tij-^ofl cqsfl *g^*j. ^ oiji, 50- 100 A %S.S>\ ^*Kf 3M wV^-^i 

^aHlrr ^ -£3^(112) ^tr ^JiH^l 1000~1150°C ^JSE^ Ji^ofl^ aVs). 

^^■(112)-9.S- sKlr^H H 31*1(110)3- °±^& Ir^^H 2-^^. <^ 0 ]^^ 

^-£7> <|M*1^7 ^MS^r^. ^N, ^^H^ ^71 ^2H§-^* 800-950 °c ^s. 
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1020030043792 #^ <£z}'- 2003/10/14 

3- ^l^LS*], S-^tf 3^S* ^*fl ^ol^-ol 2^ Al-sj. nv ( 112)0.^. ^ 

#*Rr ^J-i: ^± ^ 5ft**. 

<40> cf^l, B«*](110) ^fl-M ^(gap fiio^o] o.^€rV HDP(HighDensity plasma) # 

S^o] ^aj-^j. ^ 3}]^ ^^.ni-( 106 )ol ^ 71^1^ <£*Kchemical 

mechanical polishing: CMP) ^ ^ ^(116)* ll^tr 1 }. 

°l<^i, ^"71 3ifl= ^sK v (106)# ^T^ltf. 
<41> ^g*. ^y) ^Al^oflA^ -^^§>rf. 

<42> £ 9^r ^^(Low Voltage) NM0S H^^liE^l^ ^H(hump)7> JiL<^^ 

ZLsflHojcf. #5]H^ 5. 6^11 w]-^ £oj, TljolH ^(Vg) tfl =eflo] ^(IdsHl tfltr 

( inverse narrow width effect)* >iHM^ ^7>^) #7]^ 7] ^ ^fl^o] ^^o^ 

^-M-, ^H^l ^^1- ^ 9l°-B.S. Qy]X\ s.^^. 7 j)^ ^ 

olcf. o]«4 ^-Ol, ti]-^^- ^Aloflofl 4H^ ) 4V 7 ] H€*1(110W ^ ^n^T *g 

^*>7l ^-Sf^-^ol ^SfljtjLt} ^ ^lE^H o]=^^ £ S. ^jt., Aj-71 <*a^3H ^ ^ 



^ ^r^, ^"71 H«*H #3^* ^*Kr ^rSB^l f£f 
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1020030043792 <*}*}: 2003/10/14 

[^T 1 * 1] 

#71 «V5L*ti 7l^r #6fl #2^, ^1 #E)^Bl^*}- * sfliEL AVsj.^ 

*§#*Kr #31; 

#7] ^S^, #7l ^1 l-el^el^BV, #71 ^ # 7 1 «V£^ 7}&^r *\ 

^ ^>^sl^^# ^2]^ B31*l* ^#*Kr #7fl; 

#71 2^ ^*fl °)^°} #71 4l7>^Slcg^ SK^fe ^ ^ a) tfl 

*v ^l*}^ #7l H€^l ^ #sl-^# ^*Hr #31; 

#7l l^^H A o V 7 ) ^ #3^0.5. #71 g-^Sltf iL^>7l 

^*ti #71 ^7f^-Sl ^^ofl cl^V aV 7 ) ^o^cri ^ #7l B3!*l ^ofl oj^ol^ 
^ #31; ^ 

Dfl£5l i7>2l ^S^^. 
[^T 1 * 2] 

#51*11 71^1 g^tf ^ o_ ^ ol^cgo. ^X|*Kr cj^i; 
#7l #JE*fl 7lt #ofl a>2}-^, ^1 *1 5)1= #2}-bM: 

*l#SRr #31; 
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lRo030043792 <£t\: 2003/10/14 

^*>^ £ ^^^el^^-i: ^*Rr H«*]» *§^*Rr #31; 

*3*Rr #31; 

nflS.Bl ^12:^. 
[^T 1 * 3] 

800-950 °C ^5.2\ £r5^H £^ AVsj-uj-^io]] ^*H=r 3# ^HJ-°S <*Rr #Bfl*l 

nllfiel ^>fil ^ls^. 

IQtt 4] 

*Hl1Ml &<H*1, #7] ^ ^<8«W ^r^Hfr ol^^o] 

0°~30°5l ^H(tilt)S 10~30Kev^l ^lM^l* *>-g-«H 3E11-1E12 ion/cm 1 ^ £21 ^ 
3* ^8-2.3. <5>^r #EflAl nflsel ^>o] ^^ti 0 >^. 

18-14 
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WW 5] 

-£€^ °] 7j\^r f^!^ <s}^r #2flAl v])5LB] . 

[^T^ 6] 

800- 900 ^r£o]]A] N 2 0 £^7HH ^l^Rr %J$r ^ #SflA} ^ 

7>2l ^l^wj-^ . 

7] 

#7l ^H- ^aj-^* ^T^Kr #7]}; 

#71 ^SfBVol ^)7l^ #ofl 1-^^ TflolH-g- *fl2 ^^^vg- ^#*Hr 

#31; 

#71 *fl2 #sl^3^M #ofl -fr^-fc l^sfe ^1; ^ 

#71 -fj-#^ #ofl SEf TflolB-g- »13 #Sl^Sl€-^* ^#3Hr #3l« Dl £*Kr 
^ #2fl^l ^lS.2^ ^>^1 
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IS. 1] 




IS. 2] 




[S. 33 




[5L 43 
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[5. 5] 
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[S. 6] 




[-£ 7] 




[51 8] 
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